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State Public Health    

• Diagnostic testing of specimens, characterization of isolates

• Surveillance of infectious diseases

• Investigation of clusters, outbreaks

• Applied research to improve population health
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State Public Health (cont.)  

Epidemiologists use surveillance and other data to study patterns of 
disease incidence to develop and evaluate prevention and control 

strategies 



Evolution of Epidemiological Approaches

• 19th Century: Clinical and epidemiological definitions of syndromes 

• 20th Century: Incorporating microbiological characterization 

• 21st Century: Incorporating pathogen genomics 

Annie Stebler-Hopf, artist



Some Advantages of Whole Genome Sequencing (WGS)

Relatedness of strains: 
outbreak investigation, 

evolutionary history  

Identification of 
virulence factors

Antibiotic resistance 
genes

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiPofiz3tLhAhVOq1kKHcUwDKIQjRx6BAgBEAU&url=https://www.coursera.org/learn/wgs-bacteria&psig=AOvVaw1bBxSyom3f6znuht0ZBGcJ&ust=1555439637893371


Collaboration of Epidemiology, Laboratory, and 
Bioinformatics
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Some Examples



PFGE vs. WGS, S. Enteritidis
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• WGS achieves higher resolution compared to 
traditional PFGE 

• More accurate cluster identification

Rounds, et al. Epidemiol Infect. 2020; 148: e254.



Listeriosis Case - Routine Disease Surveillance
March 2024

• Pregnant  with positive blood culture for L. 
monocytogenes

• Fetal demise at 29 weeks gestation

• Interviewed in Spanish with standardized “Listeria 
Initiative” national questionnaire

• Exposure history: queso fresco (Walmart)

• Demographics: Hispanic (Ecuador)

• Part of current national queso fresco/cotija cheese 
outbreak?



Enter Whole Genome Sequencing (WGS)….

• NCBI shows additional closely-related isolates (0-38 SNPs)
• Not part of national queso fresco outbreak

• Oregon case:
• Consumed queso fresco in Ecuador prior to infection

MN case (2024)
OR case (2017)

Fresh cheese
(2022)

Quito, Ecuador



Re-interview Minnesota Case

Yes, purchased Ecuadorian 
queso chonero on Facebook 

(5-6 months ago).

During entire pregnancy: 
Any travel to Ecuador? 

Any food from Ecuador?

Queso chonero = 
fresh cheese/queso fresco



Public Health Interventions

• FDA import alert, ongoing investigation ▪ MDH social media and 
Spanish language media 
communications

▪ Incidence of listeriosis in Ecuador 
unknown (no national surveillance)



Figure 1. Phylogenetic tree of severe acute respiratory syndrome coronavirus 2 associated with selected 
outbreaks in Minnesota, USA, March 6–June 30, 2020. IQ-TREE (29) was used with the general time 
reversible substitution model for tree generation. Branch lengths were scaled to represent number of 
single-nucleotide mutations as shown in the scale key. LTCF, long-term care facility.

Lehnertz NB, Wang X, Garfin J, Taylor J, Zipprich J, VonBank B, et al. Transmission Dynamics of Severe Acute Respiratory Syndrome Coronavirus 2 in High-
Density Settings, Minnesota, USA, March–June 2020. Emerg Infect Dis. 2021;27(8):2052-2063. https://doi.org/10.3201/eid2708.204838



Figure 5. Phylogenetic tree of severe acute respiratory syndrome coronavirus 2 genome sequences associated with long-term 
care facility C and correctional facility B, Minnesota, US, April–June 2020. Filled circles represent sequences from samples from 
inmates or residents; open circles represent sequences from facility staff or healthcare workers. Sequences from long-term care 
facility C are shown on a white background; sequences from correctional facility B, on a gray background. Sequences from 2 
household contacts are noted with stars. IQ-TREE (29) was used with the general time reversible substitution model for tree 
generation. Branch lengths were scaled to represent number of single-nucleotide mutations, as shown in the scale. MDH, 
Minnesota Department of Health.

Lehnertz NB, Wang X, Garfin J, Taylor J, Zipprich J, VonBank B, et al. Transmission Dynamics of Severe Acute Respiratory Syndrome Coronavirus 2 in High-
Density Settings, Minnesota, USA, March–June 2020. Emerg Infect Dis. 2021;27(8):2052-2063. https://doi.org/10.3201/eid2708.204838



Figure 6. Phylogenetic tree of SARS-CoV-2 genome sequences associated with meat-processing plant A 
and the surrounding community, Minnesota, USA, March 15–June 30, 2020. Open circles represent 
sequences from samples from staff at processing plant A; squares represent sequences from samples 
from persons in the surrounding community. IQ-TREE (29) was used with the general time reversible 
substitution model for tree generation. Branch lengths were scaled to represent number of single-
nucleotide mutations, as shown in the scale. MDH, Minnesota Department of Health.
Lehnertz NB, Wang X, Garfin J, Taylor J, Zipprich J, VonBank B, et al. Transmission Dynamics of Severe Acute Respiratory Syndrome Coronavirus 2 in High-
Density Settings, Minnesota, USA, March–June 2020. Emerg Infect Dis. 2021;27(8):2052-2063. https://doi.org/10.3201/eid2708.204838



Group A Streptococcus Outbreak in Long-Term Care 
Facility

• GAS outbreak in a long-term care facility H

• WGS of isolates by CDC using CDC 
developed “cluster tool”, identified cluster 
of 43 GAS cases in 17 facilities (including 
facility H) over 3 years

• Epidemiologists re-reviewed cases and 
interviewed facilities

• Conducted comparison of shared services 
between facilities with and without cases

• Investigation identified a specific wound 
provider that serviced multiple facilities 



Pathogen  Genomics Centers of Excellence
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Thank You!
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